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ABSTRACT: The growth parameters of whiting (M. merlangus euxinus, N. 1840) were estimated using length
frequency data collected by trawl fishing in the Sinop region, Turkey during September 2009 to April 2010. A
total of 7716 whiting was sampled monthly, ranging from 3.2 to 26.6 cm in total length (mean 14.09+0.03 ¢cm).
The Length-Weight relation calculated that W=0.0047 L 3.1694 (r2=0.97) for females and W=0.0058 L 3.077
(r2=0.96) for males. The regression coefficient "b" exhibits positive allometric growth (p<0.05, t= 2.91) for
females and isometric growth (p>0.05, t= 1.75) for males. The mean condition factor (K) for females and males
was determined 0.74+0.0046 and 0.71+0.0038, respectively. The highest condition factor was recorded 0.99 in
October for females and 0.88 in January for males. The seasonal von Bertalanffy growth parameters using
monthly length frequency distributions were estimated as Loo = 30.57 cm TL, K = 0.937 year-1, t0 = -2.0407
for all individuals. A growth performance index value (@) was estimated as 2.9423.
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1. Introduction

Due to the increase in the human population, our world natural food sources are being
depleted rapidly. Today, healthy eating problems have started to appear worldwide. Animal
food sources are one of the important sources in human nutrition.

The whiting Atlantic Ocean, Adriatic Sea, Norway, Iceland and North Coast of Portugal,
Mediterranean, Aegean Sea, Black Sea, Marmara Sea and Azov Sea shows a widespread
(Nedreaas et al., 2014). The adults of the whiting adapted to live in 5-16 °C water (Ozdemir
et al., 2018). It is found in waters at a depth of 50 meters to 100 meters and on muddy, sandy
bottoms (Frattini and Casali, 1998). Life cycle occurs in the semipelagic and demersal region.
Whiting up to a depth of 15-30 m in spring, whiting migrates to 120 m deep to reproduce in
autumn. Reproductive migration of fish is from shallow to deep, and the food migration is in
contrast to this (Ozdemir et al., 2018, Milic and Kraljevic, 2011). Their reproduction usually
lasts from November to June. It is reported that the first maturity age for the species in the
Black Sea is 1 and the average total height corresponding to this age is 12-13 cm. (Genc et
al., 2002). They usually lay their pelagic eggs in layers near the top of the water (Aksiray,
1987). Is the main prey and target species of bottom trawling catch in our country (Ozdemir
et al., 2018). During the fishing season in the Black Sea, it is caught for almost 12 months of
the year, especially with the bottom trawl. Outside the fishing season, it is fished with bottom
gillnets (Bilgin and Bilgin, 2018, Ozdemir et al., 2018).
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The species reaches a maximum of 70 cm. Its average length is 23.5 cm. (Nedreaas et al.,
2014). Whiting is a demersal species that can be fished on the Black Sea coast throughout the
year (Aksiray, 1987). The species reaches its first maturity age at the age of 3 or 4 (Cohen et
al. 1990). Spawning occurs irregularly throughout the year, but usually begins in October and
lasts until July-August (Bowers, 1957; Slastenenko, 1956). This species take nourishment on
shrimps, crabs, molluscs, little fish, polychaetes and cephalopods. Sprat fish is a significant
ingredient of the diet of Black Sea Whiting (GFCM, 2012). The amount of catches of sea fish
in 2018 is 222024 tons. Whiting is the most fished species in black sea demersal fisheries
(TUIK, 2020).

The amount of whiting catch amount was 6814 tons after the sprat catch amount, and it ranked
sixth. The ratio of whiting catch amount to sea fish catch amount shows significant
differences over the years (TUIK, 2020).

When determining the population parameters from the size composition data of a population,
it should be noted that the fishing gear used is not selective. Selective fishing gear may not
fully represent the population. In addition, increasing the number of samples will increase the
accuracy of the population parameter estimation (Gulland, 1965). Estimating population
parameters from size composition data can be considered as the correct method (Erdem,
1996).

Information about fish age, development and growth is a cornerstone in fishery research and
management. Growth studies are an essential instrument in the management of fisheries
resources since they contribute to estimates of production, stock size, recruitment and
mortality of fish populations. In the event that age becomes too complex to be established
through an observation of hard parts (otoliths, scales, opercula, rays, spines and vertebrae),
information about the demographic parameters of fish and other animal populations can be
obtained by length-frequency analysis (Magnifico, 2007).

Researches on whiting, which is heavily fished in all our seas, are generally carried out on
prey amount, biology, population and growth parameters (Bilgin and Bilgin, 2018). The most
important growth parameters calculated from the samples taken from fish populations are
Loo, K and t0 which forms the Von Bertalanffy growth equation (Obeida et.al., 2013). These
studies are of great importance in the healthy management of stocks and their transfer to the
future.

In this study, the length composition and length weight relationship parameters of whiting
fish, which is one of the most important demersal species of fisheries made with bottom trawl
nets and bottom gill nets in the Black Sea, were determined.

2. Material and Methods

The study samples were collected from the bottom trawler boats in Sinop fishing grounds
between September 2009 and April 2010. A total of 7716 whiting was monthly random
sampled in this study.



Aksu /INRS, 2020, 9(2), 39-45 41

Arastirma Sahast Sinop

Ayancik
lrkeh “Ertalek “Merkez

Gerze

Fig. 1. The Map of Study Area

Samples were taken monthly by random sampling to represent the population. Individual total
length (cm) and weight (g) measurements were made to be used in the calculation of fish-
length-weight relationships. Distinction of sex was made based on gonads.

The length-weight relationship is calculated as follows using the "log-transformed” length
and weight data for females and males:

Log (W) =Log (a) + b*Log (L)

The length-weight relationship W=aLb was applied female and male whiting (Ricker, 1975).
The Pauly’s t test is used to calculate separately for females and males.

Analysis of length data was assigned to length frequency distributions grouped in total 5 mm
length classes using Length Frequency Distribution Analysis (Pauly, 1984).

From the formula (W/L 3)*100, the condition formula of the Fulton’s is calculated for all
genders.

Growth performance of whiting comparisons with made using the growth performance index
(®’). These are preferred rather than using Loo and K individually (Pauly and Munro, 1984).
Growth performance is estimated with:

®° =Log (K) + 2 Log (Lo).
3. Results and Discussion

A total of 7716 whiting ranging from 3.2 to 25.6 cm in total length (mean 14.09+0.03 cm)
(Fig. 2) were monthly sampled from September 2009 to April 2010, in the Sinop Region. 577
of 7716 individuals sampled were weighted, of which 291 were male and 286 were female.
The length of male individuals is between 9 and 22.6 cm (average length is 13.06 £ 0.11 cm),
while the length of 286 female individuals is between 8.9 and 18.1 cm (average 15.35+0.15).
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According to the results obtained, it was observed that the female individuals of the whiting
were larger than the male individuals.
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Fig. 2. Whiting Length — Frequency Distribution

The L-W relation was calculated W=0.0058L3.0777 (r2 =0.96) for males and
W=0.0047L3.1694 (r2 =0.97) for females. The regression coefficient "b" exhibits positive
allometric growth (p<0.05, t= 2.91) for females and isometric growth (p>0.05, t= 1.75) for
males. Length weight relationship parameters were calculated as W=0.0005L2.9181 for all
individuals. Negative allometric growth was observed for all individuals.
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Table 1. Length-weight relationship values obtained in other studies are given in the table

Researchers a b r

Duzgunes and Karacam 1990 0.2721 2.573 -

Samsun, 1995 0.0045 3.187 -

Ismen (2002) 0.0042 3.240 0.99
Bradova and Prodanov (2003) 0.0083 2.930 0.99
Atasoy et al., 2006. 0.005 3.14 -

Samsun (2010) 0.0043 3.202 0.97
Maximov et al., (2011) 0.0048 3.106 0.99
Yankova et al., (2011) 0.0040 3.151 0.99
Saglam and Saglam, 2012 0.0064 3.0441 0.88
Ozdemir and Duyar, 2013 0.0104 2.8555 0.93
Avydin and Hacioglu (2017) 0.0062 3.089 0.96
Calik and Saglam, 2017 0.131 2.772 0.91
Ozdemir et al, (2018) 0.0068 3.020 0.99
Taylan et al., (2018) 0.0073 3.024 0.94
Kasapoglu, 2018 0.0054 3.146 0.92
Yildiz and Karakulak, 2018 0.004 3.253 0.97

In previous studies (Duzgunes and Karacam (1990) (0.70), Samsun et al. (1994) (0.74),
Samsun (1995) (0.81), and Samsun and Erkoyuncu (1998) (0.74)), values similar to CF value
obtained in this study (0.71 to 0.74) were obtained. These minor differences are thought to
be due to changes in the Black Sea ecosystem.

The highest condition factor was recorded 0.99 in October for females and 0.88 in January
for males.

Seasonal von Bertalanffy growth parameters calculated using monthly length frequency
distributions were Loo = 30.57 cm TL, K = 0.937 year-1, t0 = -2.0407. Most studies were
achieved at different Loo values. These differences may be due to differences in sampling and
calculation. The highest, lowest and mean condition factor (K) for females and males was
determined 0.99, 0.53, 0.74+0.0046 and 0.88, 0.51, 0.71£0.0038, respectively.

Table 2. Von Bertalanffy growth equation parameters of whiting in the Black Sea

Researchers Lo k t0 g
Duzgunes and Karacam 1990 31.9 0.203 1.9705 2.32
Samsun, 1995 39.73 0.147 - -
Ozdamar and Samsun, 1995 29.89 0.204 -1.4393 2.26
Samsun and Erkoyuncu, 1998 35.45 0.138 -2.0428 -
Ciloglu et al., 2001 38.4 0.136 1.833 -
Ismen, 2002 37.9 0.15 1.05 2.36
Bradova and Prodanov, 2003 26.63 0.2234 1.6196 2.20
Ozdemir et al., 2006 30.29 0.2224 - -
Atasoy et al., 2006. 38.5 0.15 -1.47 -
Samsun, 2010 39 0.114 2.193 2.24
Maximov et al., 2011 29.83 0.157 2.49 -
Saglam and Saglam, 2012 33.56 0.141 2.654 2.20
Mazlum and Bilgin, 2014 32.3 0.1735 2.258 -
Kasapoglu, 2018 33.05 0.13 -2.93 -
Yildiz and Karakulak, 2018 37.05 0.106 1.63 -

Whiting is the most fished species with bottom trawling in the Black Sea region (Bilgin and
Bilgin, 2018, Ozdemir et al., 2018). In order to reveal the effect of intensive fishing on the
species, it is necessary to ensure the continuity of the researches (Ozdemir et al., 2018).
Previous research has shown that whiting stocks are under pressure from environmental
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changes and overfishing (Prodanov and Bradova, 2003; Saglam and Saglam, 2012; Bilgin,
2018; Kasapoglu, 2018) For these reasons, it is considered that their stocks should be
monitored regularly in the Black Sea ecosystem (Yildiz and Karakulak, 2018; Kasapoglu,
2018).

References

Aksu, H., Erdem, Y., Ozdemir, S., Erdem, E., 2011. Estimation of Some Population Parameters of Red Mullet
(Mullus barbatus ponticus, Essipov, 1927) Caught in the Black Sea. Journal of Fisheries Sciences, 5:
345-353.

Aksiray, F., 1987. Tiirkiye Deniz Baliklar1 ve Tayin Anahtari, 1st ed., (pp. 324-327). istanbul: 1.U. Publishing.

Atasoy, E., Erdem, U., Cebeci, M., Yerli, B., 2006. Some Biological Characteristics of the Whiting (Merlangius
Merlangus Euxinus Nordmann, 1840) in the Marmara Sea. Ege Journal of Fisheries and Aquatic
Sciences, 23(1/1): 33-37.

Aydin, M., Hacioglu, M. N., 2017. Catch Efficiency and Catch Composition of the Whiting Gillnet in Trabzon
Region. Ordu University Journal of Science and Technology, 7(2): 226-238.

Bilgin, S., Bilgin, O., 2018. Growth, Reproduction and Chemical Composition of Whiting, Merlangius
Merlangus Euxinus (Nordman, 1840), in the Black Sea. Ege Journal of Fisheries and Aquatic Sciences,
35(4): 483-496.

Bowers, A. B., 1957. Breeding and Growth of Whiting (Gadus merlangus L.) in Isle of Man Waters. Journal of
the Marine Biological Association of the United Kingdom, 33(1), 97-122.

Bradova, N., Prodanov, K., 2003. Growth Rate of The Whiting (Merlangius Merlangus Euxinus) from the
Western Part of Black Sea. Bulgarian Academy of Sciences, 4: 157-164.

Calik, S., Saglam, N. E., 2017. Length-Weight Relationships of Demersal Fish Species Caught by Bottom Trawl
from Eastern Black Sea (Turkey). Cahiers de Biologie Marine, 58: 485-490.

Ciloglu, E., Sahin, C., Zengin, M., Genc, Y., 2001. Determination of Some Population Parameters and
Reproduction Period of Whiting (Merlangius Merlangus Euxinus Nordmann, 1840) on the Trabzon
Yomra Coast in the Estern Black Sea. Turkish Journal of Veterinary and Animal Sciences, 25(6): 831-
837.

Cohen, D.M., Inada, T., Iwamoto, T., Scialabba, N., 1990. FAO Species Catalogue. Vol. 10. Gadiform Fishes
of the World (Order Gadiformes). An Annotated and Illustrated Catalogue of Cods, Hakes, Grenadiers
and Other Gadiform Fishes Known to Date. FAO Fish. Synop. 10(125), 442 p.

Duzgunes, E., Karacam, H. 1990. Some population Parameters, Meat Yield and Proximate Composition of
Whiting (Gadus Euxinus Nord., 1840) in the Eastern Black Sea. Turkish Journal of Zoology, 14, 345-
352.

Erdem, Y., 1996. A Study on the Selectivity of Turbot (Scophthalmus Maeoticus Pallas 1881) Gill Nets.
Doctoral Dissertation, Ondokuz May1s University, Graduate School of Natural and Applied Sciences,
Samsun, Turkey (In Turkish).

Frattini, C., Casali, P., 1998. Distribuzione di Gadiformi in Alto e Medio Adriatico. Biologia Marina
Mediterranea, 5(2): 82-98.

Genc, Y., Mutlu, C., Zengin, M., Aydin, 1., Zengin, B., Tabak, 1., 2002. Dogu Karadeniz’deki Av Giiciiniin
Demersal Balik Stoklar1 Uzerine Etkisinin Tespiti. TKB, Tarimsal Arastirmalar Genel Miidiirliigii, Proje
No: TAGEM/1Y/97/17/03/006, Final Report, p. 127.

GFCM, 2012. Report of the Transversal Workshop on Spatial Based Approach to Fisheries Management, Rome,
Italy, 6-8 February 2012. 2 March 2016.

Gulland, J.A. 1965. Manual of Sampling and Statistical Methods for Fisheries Biology. Part 1. Sampling
Methods. FAO Manual of Fisheries Science, 3. page.

Ismen, A., 2002. A Preliminary Study on the Population Dynamics Parameters of Whiting (Merlangius
Merlangus Euxinus) in the Turkish Black Sea Coastal Waters. Turkish Journal of Zoology, 26(2), 157-
166.

Kasapoglu, N., 2018. Age, Growth, and Mortality of Exploited Stocks: Anchovy, Sprat, Mediterranean Horse
Mackerel, Whiting, and Red Mullet in the Southeastern Black Sea. Aquatic Sciences and Engineering,
33(2): 39-49.

Magnifico, G. 2007. New Insights into Fish Growth Parameters Estimation by means of Length-Based Methods.
Doctoral Dissertation, Universita degli Studi di Roma “Tor Vergata”, Tor Vergata, Italy.

Maximov, V., Raykov, V. S., Yankova, M., Zaharia, T. 2011. Whiting (Merlangius Merlangus Euxinus)
Population Parameters on the Romanian and Bulgarian Littoral Between 2000-2008. Journal of
Environmental Protection and Ecology, 12(4): 1608-1618.



Aksu /INRS, 2020, 9(2), 39-45 45

Mazlum, R. E., Bilgin, S. 2014. Age, Growth, Reproduction and Diet of the Whiting, Merlangius Merlangus
Euxinus (Nordmann, 1840), in the Southeastern Black Sea. Cahiers de Biologie Marine, 55: 463-474.

Milic, D., Kraljevic, M., 2011. Biometry Analysis of the Whiting, Merlangius Merlangus (Linneaus, 1758) from
the Northern Adriatic Sea. Acta Adriatica, 52(1): 125-136.

Nedreaas, K., Florin, A., Cook, R., Fernandes, P., Lorance, P., 2014. Merlangius Merlangus. The IUCN Red
List of Threatened Species 2014: e.T198585A45097610. http://dx.doi.org/10.2305/IUCN.UK.2014-
3.RLTS.T198585A45097610.en. Downloaded on 18 December 2019.

Obeida, M. M, Ali, E. M, Yousif, M. F., 2013. Estimation of Growth Parameters of Four Commercial Fish
Species in Jebel Aulia Dam Reservoir, Sudan. Research Open Journal of Science and Technology. 1(1):
1-6.

Ozdamar, E., Samsun, O. 1995. The Estimation of Some Parameters Concerning Population Dynamics of
Whiting (Gadus Merlangus Euxinus Nord., 1840) Stock in the Samsun Bay (in Turkish with English
abstract). Ondokuz May1s UniversityJournal of Science, 5(1): 128-140.

Ozdemir, S., Erdem, Y., Sumer, C., 2006. The Comparison of Population Parameters of Turbot (Psetta Maxima,
Linneaus, 1758) and Whiting (Merlangius Merlangus Euxinus, Nordman 1840) which are Estimated by
Using Age and Length Data. The Journal of Agricultural Faculty of Ondokuz May1s University, 21(1):
71-75.

Ozdemir S., Duyar, H. A., 2013. Length Weight Relationships for Ten Fish Species Collected by Trawl Surveys
from Black Sea Coast Turkey. International Journal of Chemical, Environmental & Biological Sciences,
1(2): 405-407.

Ozdemir, S., Soyleyici, H., Ozdemir, Z. B., Ozsandikci, U., Buyukdeveci, F., 2018. Determination of Monthly
Length-Weight Relationships and Length Composition of Whiting (Merlangius Merlangus Euxinus)
Captured from the Black Sea Coasts (Sinop-Samsun). Aquatic Research, 1(1): 26-37.

Pauly, D., 1984. Some Simple Methods for the Assessment of Tropical Fish Stocks. FAO Fisheries Technical
Paper No: 234, p. 52.

Pauly, D., Munro, J.L., 1984. Once More on the Comparison of Growth in Fish and Invertebrates. Fishbyte,
2(1): 1-21.

Prodanov, K., Bradova, N., 2003. Stock Assessment of the Whiting (Merlangius Merlangus) in the Western Part
of the Black Sea During 1971-1997. Proc., Institute of Oceanology, 4:149-156.

Ricker, W. E., 1975. Computation and Interpretation of Biological Statistics of Fish Populations, Bulletin
Fisheries Research Board of Canada, 191, p. 392.

Saglam, N. E., Saglam, C., 2012. Population Parameters of Whiting (Merlangius merlangus euxinus L., 1758)
in the South-Eastern Black Sea. Turkish Journal of Fisheries and Aquatic Sciences, 12(4), 831-839.

Samsun, N., Erkoyuncu, 1., 1998. Population Parameters of Whiting (Gadus Merlangus Euxinus N. 1840)
Caught with Bottom Trawl Nets in Sinop Region (Black Sea). E.U. J. Fish., 15(1-2): 19-31.

Samsun, O., 1995. Research on Fisheries Biology of Whiting (Gadus Merlangus Euxinus Nord. 1840) Caught
with Bottom Trawls Nets in the Central Black Sea from 1991 to 1994. Journal of Egirdir Fisheries Faculty
of Siileyman Demirel University, 4: 273-282.

Samsun, S., 2010. The Determination of Some Population Parameters of the Whiting (Merlangius Merlangus
Linnaeus, 1758) at 2001-2003 Fishing Season Caught in the Middle Black Sea (in Turkish with English
Abstract). Science and Engineering Journal of Firat University, 22(1): 47-54.

Samsun, O., Ozdamar, E., Aral, O., 1994. Fisheries Biology of Whiting (Gadus Merlangus Euxinus. Nord. 1840)
Sampled by Bottom Trawls in the Central Black Sea. I. Nat. Ecol. Envi. Cong. 5-7 Oct. 1993. Ege
University Journal of the Faculty of Science, 16(1): 1003-1011.

Slastenenko, E., 1956. Karadeniz Havzasi1 Baliklari, Et ve Balik Kurumu Umum Miidiirliigii Yayinlarindan,
Istanbul, 90-96; pp. 259-260.

Taylan, B., Gurkan, S., Taskavak, E., Uncumusaoglu, A. A., 2018. A Preliminary Study of Fecundity of
Whiting, Merlangius Merlangus Euxinus (Linnaeus, 1758) in Coast of Tirebolu (Eastern Black Sea).
Turkish Journal of Agriculture-Food Science and Technology, 6(3): 322-325.

TUIK, 2020. Su Uriinleri  Istatistikleri ~ 2018.  Tiirkiye Istatistik ~Kurumu, Ankara.
https://www.tarimorman.gov.tr/BSGM/Belgeler/Icerikler/SuUrunleri/Veri/ve/Dokumanlar/Su-
Urunleri-Istatistikleri.pdf

Yankova, M., Pavlov, D., Raykov, V., Mihneva, V., Radu, G., 2011. Length-Weight Relationships of Ten Fish
Species from the Bulgarian Black Sea Waters. Turkish Journal of Zoology, 35(2): 265-270.

Yildiz, T., Karakulak, S., 2018. Age, Growth and Mortality of Whiting (Merlangius Merlangus LINNAEUS,
1758) from the Western Black Sea, Turkey. Turkish Journal of Fisheries and Aquatic Sciences, 19(9):
793-804.



